Background Depot medroxyprogesterone acetate (DMPA) is the most commonly used hormonal contraceptive method in South Africa. It is frequently administered in the immediate postnatal period, yet it is unclear whether it affects the risk of postnatal depression (PND). Aim To determine whether DMPA increases the risk of PND compared with the coppercontaining intrauterine device (IUD) when administered after delivery. Design and setting A single-blind randomised controlled trial conducted at two teaching hospitals in East London, South Africa. Methods Eligible, consenting women (N=242) requiring postnatal contraception were randomised to receive DMPA or an IUD within 48 hours of childbirth and interviewed at 1 and 3 months postpartum. Depression was measured using the Beck Depression Inventory (BDI-II) and the Edinburgh Postnatal Depression Scale (EPDS). Resumption of sexual intercourse, menstrual symptoms and breastfeeding rates were also assessed. Results One-month EPDS depression scores were statistically significantly higher in the DMPA arm compared with IUD arm ( p=0.04). Three-month BDI-II scores were significantly higher in the DMPA arm than in the IUD arm ( p=0.002) and, according to the BDI-II but not the EPDS, more women in the DMPA arm had major depression at this time-point (8 vs 2; p=0.05). There were no statistically significant differences in other outcome measures except that fewer women had resumed sexual activity by 1 month postpartum in the DMPA arm (13% vs 26%; p=0.02). Conclusions The possibility that immediate postnatal DMPA use is associated with depression cannot be excluded. These findings justify further research with longer follow-up. Clinical trial number PACTR201209000 419241.
INTRODUCTION
Globally, approximately two-thirds of postnatal women have an unmet need for family planning. 1 Initiation of injectable progestogen contraception (IPC) before 6 weeks postpartum is not recommended by the World Health Organization (WHO) unless other methods are not available or not acceptable, because of unknown long-term effects on the infant. 2 However, in South Africa, where unplanned pregnancy rates are high, 3 the South African Department of Health does not restrict the use of injectable contraceptives in the postnatal period, 4 and these are routinely offered to women before postnatal discharge from health services. 5 6 IPC is thus the most commonly used postnatal contraceptive method and, in one South African study, 91% of new mothers attending a child health clinic had used an injectable contraceptive after delivery.
The postnatal period is critical for mother and infant, and depression during this time has negative effects on mother-infant bonding and child developmental outcomes. 7 Evidence suggests that the prevalence of postnatal depression (PND), and the risk of negative effects of PND on children and women, is higher in low-and middle-income countries (LMICs) than in high-income countries (HICs). 7 Most studies of PND have been conducted in HICs; however, a study conducted in 147 women from a South African peri-urban settlement found the rate of major depression at 2 months postpartum to be 34.7%, three times higher than British samples. 7 In this study, disturbances in mother-infant bonding were strongly linked with maternal depression. 8 IPC is considered a reliable and safe contraceptive method, with discontinuation mainly attributed to menstrual disturbances, 9 but which may also be linked to depressive symptoms. 10 However, it remains unclear whether the use of IPC in the immediate postnatal period is associated with an increased risk of PND. A retrospective study compared 6-week PND scores of 55 women receiving depot medroxyprogesterone acetate (DMPA) immediately after delivery with 192 women receiving no hormonal contraception and found no statistically significant difference between the groups. 11 Only one randomised controlled trial (RCT) evaluating IPC and PND has ever been conducted. This trial compared the IPC norethisterone enanthate (NET-EN) with placebo and found that NET-EN was associated with an increased risk of PND at 6 weeks postpartum when administered within 48 hours of childbirth. 12 As DMPA is the most commonly used injectable progestogen in South Africa, we designed this RCT to determine whether the use of DMPA in the immediate postnatal period has a similar effect to NET-EN on the risk of PND.
OBJECTIVE
To determine whether DMPA increases the risk of depression compared with the copper-containing intrauterine device (IUD) when administered after delivery.
METHODS

Design and participants
This was a single-blind, RCT conducted at Frere and Cecelia Makiwane Hospitals in East London, Eastern Cape, South Africa. These two teaching hospitals serve a mainly black, Xhosa-speaking, South African population. Trained fieldworkers at the hospitals distributed information leaflets about the trial to attending pregnant women. Those who expressed an interest in participating were referred to research midwives who determined their eligibility. Women were eligible if they were 18-45 years old, willing to use either DMPA or an IUD within 48 hours of childbirth, able to read English or Xhosa, and willing to sign informed consent. Exclusion criteria were major depression, no access to a telephone, and contraindications to using DMPA or an IUD. Research midwives provided eligible women with further information about the trial and invited them to participate; those who were willing to participate signed the study information and consent form.
Procedure
A co-investigator (GJH) not involved in recruitment or outcome assessment prepared a computer-generated random allocation sequence in balanced blocks of variable size in a ratio of 1:1. Allocation cards were packed and sealed in consecutively numbered, opaque envelopes by the data manager of the Effective Care Research Unit, Cecelia Makiwane Hospital. After giving birth, participants were reassessed for eligibility and, if still eligible and within 48 hours of delivery, they were randomly allocated to receive DMPA contraception or an IUD by drawing the next in the series of numbered envelopes. Due to the nature of the interventions, participants were not blinded.
In accordance with the WHO handbook for family planning providers, 13 participants were fully counselled before receiving the allocated contraception method. The hospital family planning providers in consultation with research midwives gave the DMPA injections and inserted the IUDs according to standard protocols. Women receiving DMPA were referred to their local clinic for subsequent 3-monthly DMPA injections; those receiving an IUD were referred to the respective hospital's Women's Health Clinic for a 6-week post-IUD insertion check-up.
An interview schedule was arranged with each participant, who was given copies of the study instruments to be used at the telephone interviews 1 month and 3 months after the intervention. For DMPA users, the timing of these interviews corresponded to high DMPA exposure and low DMPA exposure, as the 3-month interview occurred before the next scheduled injection. 14 
Outcomes and instruments
The primary outcome was depression; secondary outcomes were resumption of sexual intercourse, menstrual flow (none, light, normal, heavy), dysmenorrhoea, and infant feeding method. Two study instruments were used to evaluate depression, namely the Beck Depression Inventory (BDI-II) and the Edinburgh Postnatal Depression Scale (EPDS). The BDI-II has been previously validated, used in the same cultural context, and translated into the local language IsiXhosa. 15 Similarly, the EPDS has been used and validated in South African women. 16 We also administered the Arizona Sexual Experience Scale (ASEX); however, this scale has not been validated in the study population, therefore these data are not presented in this article.
Questionnaires and study instruments were administered at baseline, 1 month and 3 months after randomisation. The baseline questionnaire was completed in a face-to-face interview with research midwives, and the principal investigator, who was not involved with screening or enrolment, performed telephone interviews. At enrolment, participants were requested to keep the contraception method confidential during subsequent telephonic follow-up to ensure that the interviewer remained blinded to the group allocation. During the interviews, instrument questions were read to the participants. In the event that a participant did not understand English, the isiXhosa version of the BDI-II was used, and the interviewer (who was bilingual) translated the EPDS questionnaire.
Statistical methods
Assuming an increase in mean BDI II scores from 6.9 to 11.5 with DMPA, 17 we calculated that we needed a minimum of 73 women in each group (α=0.05; β=90%) using STATA Statistical Software. 18 In anticipation of a possible high loss to follow-up and protocol deviations, we increased the sample size to 242.
We analysed women in the group to which they were allocated (intention-to-treat), including those who did not receive the allocated method. Baseline data were compared to confirm that the randomisation produced well-balanced groups. Depression was analysed as both a categorical and continuous variable. We used standard BDI-II thresholds for any (minor and major) depression and major depression of ≥14 and ≥29, respectively. 19 For the EPDS, we used thresholds of ≥9 and ≥12 for any depression and major depression, respectively, which were shown to correspond to these diagnoses with reasonable sensitivity and specificity in the South African validation study. 16 Categorical outcomes were compared between study groups using the Chi-square (χ 2 ) test, or Fisher's exact two-tailed test if any cell numbered five or less. For normally distributed continuous data, we used the t-test to compare means and standard deviations; for non-parametric data we used the Wilcoxon test to compare medians and interquartile ranges. and 123 were allocated to the DMPA and IUD arms, respectively (see Figure 1) . Eight participants (three in the DMPA arm, five in the IUD arm) were excluded from analysis due to loss to follow-up at both follow-up interviews, giving a total of 234 participants analysed.
Baseline characteristics were comparable between study arms ( Table 1 ), except that, among HIV-positive women (39% of the sample), mean CD4 counts were lower in the IUD arm ( p=0.01). More women in the IUD arm were HIV-positive; however, this difference was not statistically significant. Overall, 77% of women reported that their pregnancy had been unplanned.
One-month depression scores were significantly higher with DMPA use compared with IUD use according to EPDS data; 3-month depression scores were higher with DMPA according to BDI-II data. More women in the DMPA arm had severe depression at 1 and 3 months compared with the IUD according to BDI-II scores (borderline statistical significance; Table 2 ). The two women with BDI scores ≥29 at baseline in the DMPA arm (see Figure 1 for protocol violations) were not among those identified as depressed at 1 and 3 months postpartum. Some 14/111 (13%) women in the DMPA arm had engaged in sexual intercourse by 1 month postpartum compared with 30/117 (26%) women in the IUD arm ( p=0.02); however, the difference in this outcome was not statistically significant at 3 months postpartum. There were no statistically significant differences in return of menstruation and reported menstrual flow intensity (normal, light, heavy) at 1 and 3 months postpartum. Fewer women in the DMPA arm reported mild to severe dysmenorrhoea compared with the IUD arm [16/84 (19%) vs 26/91 (29%)]; however, this difference did not reach statistical significance ( p=0.10). Infant feeding choices were not significantly different between study arms at any of the study time points.
DISCUSSION
To our knowledge, this is the first RCT to evaluate the effect of DMPA on PND. Although the results are highly suggestive of a higher risk of PND with DMPA, the trial findings cannot be regarded as conclusive. Findings at 3 months were statistically significant for BDI-II measurements only, not EPDS measurements. This may be due to the different focus of the instruments, with the EPDS primarily a screening tool adapted to the postnatal period, whereas the BDI-II includes more somatic questions, 18 including loss of interest in sex. Low libido may be independently associated with DMPA, 13 20 21 therefore the relative effect on BDI-II measurements of DMPA versus the IUD may be biased in the direction of the IUD. It might, therefore, have been helpful to confirm instrument measurements of depression with clinical diagnosis. This is the second RCT to evaluate the effect of IPC use after delivery on PND. Findings of the previous study comparing NET-EN to placebo suggested a significant increase in PND at 5 weeks postpartum. 12 This effect was presumed to have 'worn off ' by the 3-month assessment because women in that study received only one injection, and NET-EN has a duration of action of approximately 2 months. Both this and the current trial are limited by the study duration and would have benefited from longer follow-up to determine whether the apparent effect on PND was sustained. Both trials have found overall PND rates (major depression) of 10% or less, lower than suggested by another South African study. 8 Decreased libido is stated as a potential side effect of IPC in the WHO Handbook 13 and Faculty of Sexual & Reproductive Health clinical guidance, 21 based on limited evidence from observational studies of DMPA use. [22] [23] [24] [25] We found that women in the DMPA arm resumed sexual intercourse later than those in the IUD arm, with the rate in the IUD arm comparable to the resumption rate of 29.7% reported in a Nigerian study. 26 By 3 months there was no longer a difference in sexual intercourse resumption rates between our study arms, and it is possible that differences in postnatal bleeding patterns between the two study groups accounted for this finding; however, bleeding patterns per se were not assessed in this study.
A limitation of this trial was that it was powered to detect differences in mean depression (BDI-II) scores, not to detect differences in depression rates or secondary outcomes. It is therefore possible that the study failed to demonstrate important differences in these other outcomes (type 2 error). Furthermore, we did not adjust results for a baseline imbalance in CD4 counts between arms, which might have led to bias in favour of the DMPA arm. A further limitation was that we did not include other risk factors for PND in our questionnaire, such as previous PND and poor perinatal outcomes. A larger study of contraceptive options for women in South Africa is planned, which will aim to avoid these shortcomings. This study also plans to evaluate method discontinuation and IUD expulsion rates.
CONCLUSIONS
We were unable to exclude the possibility that immediate postnatal DMPA use is associated with PND.
Until further evidence becomes available, women should be counselled about the possibility and, we agree with Hani et al., 5 that decisions regarding timing of initiation need to be weighed against the personal risk of pregnancy and ability to access health care services. These findings justify further research with longer follow-up. 
